I. INTRODUCTION
In a collision between two atoms in which the atomic velocities are somewhat lower than the atomic eleCtrOn velocities, one may expect the Thomas-Fermi model to give a fairly reasonable estimate of the interatomic force. Non-adiabatic effects such as the excitation of excited states and ionization will, of course, not come out of the calculation. Mo1ecu-lar binding effects will also not show up, for as we shall see, the Thomas-Fermi method can only give rise to a potential which is everywhere repulsive.
The range of validity of such a calculation is therefore for atomic kinetic energies somewhat greater than, say, 10 eV and for atomic velocities somewhat less than, say 108 cm/sec.
In Sec. II, some general theorems concerning the Thomas-Fermi model are discussed, In Sec..111, a calculationof the potential energy for the collision of two neutral, identical atoms is described, and in Sec. IV, the classical scattering distribution for this potential is given.
II. GENERAL THEOREMS CONCERNING THE THOMAS-FERMI MODEL
We imagine that the ion (nuclear) charge distribution p+ is held fixed by suitable cxtemal forces. The distribution p+ is a series of 6-functions, but we need not specify it in detail at present, nor do we need to restrict our consideration to any specific number of nuclei. The Thomas-Fermi method then consists of solving the Poisson equation
for the electrostaticpotential $,
where P-, the electron charge density, is given by
The constant A is given by We shall discuss three simple but interesting theorems that apply to the problem posed here. The first of these is the virial theorem, which is rather well known.* The virial V is defined as usual + as the integral of;.~(; = position, F = force) over the electron distribution, u=- 
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one finds that
Here V is the total electrostaticpotential energy of electrons and ions, and~is the electric field at position of the ion (excludingits self-field).
The sum is extended over all ions. Comparison of Eqs. (6) and (7) yields the viral theorem
ions The second theorem says that in any displacement of the ions, the work done against the electric fields which they see goes into increasingT-+ V --that is to say, T-+ V is the potential energy for the motion of the ions. This theorem therefore anmunts to the conservationof energy for the system of ions and electrons. To prove the theorem, we make a variation 6P+ in the ion charge density. Through Here E: is the i'th component of the electric field, . the vector nj is the inward normal to and Tij is the electric stress tensor the surface, 
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This is the general form of the theorem. The utility of the theorem can be seen by applying it to a simple case where there are only two nuclei, which are identical. If we choose the surface S to be the plane which is the perpendicularbisector of the line joining the two nuclei, we find that the force on one nucleus is in a direction away from the other nucleus, and has magnitude .
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Since the integrand here is always positive, the force between the two nuclei is always repulsive. Reduction to the simple form (18) 
With these units, Eqs. (1) and (2) become with the boundary condition that
near the position of each nucleus~n.
Equation (22) has been solved numerically on the IBt.1-704 for various distances between the two nuclei.
Usc was made of the solutions xl and X2 for the two atoms separately;we let X=X,+X2+$
The virial theorem was used as a check on the accu= CY. The third theorem of Sec. 11, unfortunately, was not used as a check. The virial check was such that wc estimate that the calculated potential U is accurate to about five percent. The results are given in Table I . Table I by three percent.
We were unable to determine the asymptotic form for large nuclear separation,but estimate from the pressure theorem ofSec. II that U -r-7 in this limit, using the known asymptotic form of the single atom function. The numerical integrationsobviously do not go this far out.
where w is the center-of-massenergy, and rl iS the value of r at which the radical vanishes. Since only dimensionlessratios occur in Eq. (29) Equations (29) and (30) may be used to obtain I? (6) for 
